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[*««] mmm 

im&m i ] y a g i/-if-©m 3 j^_t<z)^»tcM v> e>*is-£j*s3s# 

5X^^*ot, OH|Wlppme(±3 0 0 ppm«T, ^T£*l 
S*|g^*S*«2x 1 0%?/cm 3 g{12X 1 0%/cm 3 «T©IH 
Kl&y, &fc«2 4 5 nmlCfcW5Mi©MW9 9. 9%«±t'feot, 
0{KffiSlt^8 8 0'CJ^±9 9 0°CJ^TT*&£^ £ £ 4#$t h ^ 3 YAG U-if- 

p mj^TT'^>^ x ^ znmt.? zm&m 1 ib«© y a g u—y-mmmm&m^ 

[fS^3] fffgBYAG U-1f-©lSS8a8^3^51«W?ft-e&«r £ 

[3f#£4] A;i/Xl|i3 n#&Lt, 5n#«T0YAGl/-f-©l3il 

3 n#J£*_t, 5 n#fiHT©Y AG i©if?&£#AVl^T*Mtt Lkfig 

1 «!Bi© YAG U - f -»|!Effl^^^7 X^^f4o 

CH#^5 3 ;^l|3n^p;±, 5 n#fi*T<Z>Y AG I^-iF-CD^ 3 1^ 
DIMS: 1 2 0 0 0 ;^l/^llt'iltlt|^©ilii^ 1 1 J / cm 2 a±T'fe 
»J, A°;i/Xi|ig3 n#J^±, 5 nSTOYAG U-f-0^4M5: 12 0 0 
0 rtfrXmWtT-mtt b fcBS<Z>|RfcBHB# 2 . 5 J/c m 2 g±T*fe§ 3 £#$C 
i:tS3l#Sl -4®VN-ftl^ l5(f3*©Y AG U— !f-WWtft«#fiR5^3?f9 

[0 0 0 1] 
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[0 0 0 2] 

[BBSt&ffir] 

U-lf-flDXfCte, t£5fcX£ IT^i^X U-if-#J§V^*iT£fc#, snx© 
[0 0 0 3] 

mftmu—v-MJiMH&ybmt itiiYAGH»mxec i oms 

0 8 nm) , KrF (i^2 4 8 n m) ^©x^S/v lx--tf-#&S. Zltl^tf) 

t&5E©x^rS/-7l/— If-JCJt^T Y AGHIMlz-f-ii^^^ h#{£^ 
[0 0 0 4] 

YAGl/-f-(i|gI©l«^1 0 64 nmT'«)l)^ ft 2 jffMtt (5 3 
2 n m) % KS 3 ftgRft ( 3 5 5 n m) , f4 jftMtt ( 2 6 6 n m) ^^tfi^i 

2 ffiSE#2 0 0 3 - 3 0 0 4 8 8 9 



#2002—223673 

[0 0 0 5] 

SfcSo m&TIZ, ^J]y^mtLX, n# (1 0" 9 #) ~p# (1 0 ~ 12 #) £tf> 

yttftizmznT^ztf. f#(io~ 15 #) ^e^vv^uxfiicDft^fflsti 

[0 0 0 6] 

ffl v n i=> n z> yt^mu iz tc *f l t izmigo % ^ # ^ * t* -f-#r* & £ ^ 

2if£irMm<z>«&©fl5^^^ 

£#X.<d*IT&£#\ £<Sf^T^3£ YAG^3iliil/-f-«^|;ii 
[0 0 0 7] 

mmu-v-p^&(Dmmmu-v~m(Dft¥&izm^fcm&, ^m^x^r^m 
js^x izmyt<D$&£^mmmmt^<D v&mizmf® v=yvv mam 

[0 0 0 8] 

-m.mz^^^^fimn^^^^-^w^^mzm^ti^miz^^x^ 

*l£ft|5fe-e&£ 0 E' t>^-ii5^^7^©MT*$>S S-O- S 
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, if Si • (K>yh) ^i:^fH^n-5 0 h i: li^jtfm^&atfcl- 

. Z.CDE' My*-\t2 1 5 nmlC:*£J&3te3*iRJ&fc#ofc«>, X3p J/-^ 1/ -if 
-^©flg*ftCJ:»jm*«:^t:fe^^^^tCtt2 1 5 n mlCfcT- # fc^SlRlK 
fastis. LfrSIC, YAGOH3&.5VN«m4lSM{Cj:U^^>y^$: 
^Cfe^SII^^^CDSI^aSjfi^tt&MSl/T^T*), E' ir>^-{C|3H 
tSS*2 1 5 nm©i»JRf*tttSg«)e>tl«:v^A^ofe. 3C7>£ e> MT 

[0 0 0 9] 

U J: -5 fc^*««3 

A;VX^TObfe|^©M«Slffi^«TObfe|^©M«WM{Cj:oT, Y A G<Z> 
f& 3 £*_t CD (C lT«fflt§5^5M7X #Jft £ # S £ tfi V 

[0 0 10] 

#Cteffi3ft*^frS3S:ff9X3fc^tf**K:fcv\T, yag l/- if -com 31^1®^ 
[0011] 

ft^mm*. y ag i/-v-<Dm3&±<DTxn&Km*b*,&&&E2kif?x9b 

fWtfeoT, OHlgI^lppmW3 0 0 ppmKT, ^S*lS*ag 
ft^mmtfi 2X10 18 #^-/ c m 3 ^_t 2X10 l9 ft^/ c m 3 J^Ttf)fSBlC& *J 
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, 4 5 nmlZlSV£mftM<Dftj&mtf9 9. 9 %J^JtT*& o T, fro^Rj® 

fil^8 8 0°CJ^_L9 9 0°CaTT*$>Z>Z£Z!®mtL-t 
[0 0 12] 

0 p p m«K'fe5rt^* t^o 
[0013] 

±m&f&&3ktfz? 7. yt^mnz. yagu -v-n^mmftm 3 ~jg 5 nit 

[0 0 14] 

±m&f&fim# : 7*yt i ¥MWlZiS^T. A;i/Xi|IS3n# (10" 9 #) J£A±, 5 

n#^r© y a g b-if-on 3 ^mmzmsvixT-mM l tc^mmmm^ 1 

7 J/c m 2 J^±T*feU> A°;i/^.itiI3 n£m_h, 5 n#J^T© Y AG b-if-ffi 
^4]«ii^$:^;i,^T'M*fLfel^©Mli«^7 J/cm 2 K±T'fe^0W 

[0 0 15] 

ag w-if-<z>sg3^i«& 1200 o^fr^mm'vmMisfetig&mmmmtf 1 

U/cm 2 K±t'ife l J, A;b^.ifiI3 n#J^±, 5n#WT©YAGl/-if-© 

mimmmz 1200 0 /^x&MT*mt*b£i5g(£^it^#2. 5j/cm 2 

[0 0 16] 

±fBl^6^#^;*^MMte, x*;i/^-t&&# 1 1 J/cm 2 «m§ 
, A°;i/Xi|iS3 P 5pJ> (10" 12 #) nfP£AT<DY AGu-if-cDmzmmm 

\z.$&mnmm 1 0 h z ^-±2 0 kh z j^tt^jIic^mt^So 

[0 0 17] 

^fa^s^^^^^^WMii, x^;i/^-^^2. 5j/cm 2 «ra 

3, A°;i/^ifiS3 p#gA±5 nTOTcDY AG l/-if-(Z)^4^MiC#g^MMiS: 

1 0 H zl^±2 0 KH z£ATV#fmiZ&im'ZS1feT*2bZ>o 
[0018] 
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ti s * (D t* > m <d &*& js*g # ftftt u «s ^ ps y a * © # nifg & 3 £ it v ^ 

[0 0 1 9] 

#260J3tf>Y AG U-1f-lSil8tftffl^S3l^9^3tt^M^tCfeVxTtt, OHi 
bTli 1 p p mJ£U:3 0 0 p p mje*T©«HT*ttM't*3:i:*«^ST*** 

^±#tS. fib, OHlSgtffitfT, 1 P pm*»KIfcSfcifc** 

tRM©#R&#£C^-t<&y, i^c^i; L<&v^ III^Pi©ilj:2 4 5 n 

Lfrb&#e>, il^S©^© 1 3 S i: o Hiilli l p P 

LXit. 3 0 0 ppmTO^Jb<, Jg&C#£ L < it 5 0 p p 
[0 0 2 0] 

1 0 19 ^/cm 3 «T©iI&^^5ri:^§, 4 X 1 0 18 5HVc m 3 ^_fc 
8x l O%?/cm 3 ^T0MW^bv\ *3R^?BStt*g«M<itcB8L/ 
T2X1 0 18 ^/cm 3 «±^$tiSWfeS. f«ttix 

©rasa^c**^ ms.commM.rx^is^^^mmt^mz^'ox^^ 

^Xtfm^mm%fZB-tm (^tf«IW5nm/cmSi«L^) ^© 
[0 0 2 1] 

«3®SStCB9bTti, 8 8 0°C£Lt9 9 0 ^ J^TlCf^^So fi£llS8 8 0 
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#2 0 0 2 — 223673 

[0 0 2 2] 
[0 0 2 3] 

mmm i ~ 3 > 

MffizmmL. affi&^-tc»«)fetfe> i^icto. oihPa (/\^b;u 

J^T©j±^TT, 1 5 0 0°CX 1 O^ffajDHftL/TSBre^^^-fbLT, a:#7 
[0 0 2 4] 

^TK^A-^-T'-ozf^ bo-^ztium. mm^zMmu. mm&m^vv 
^yy-( bmftizmmLx. mztmm^mHPizx 1 8 o o-cizmmLxw.m 

17 0 mm, m& 4 0 mm05$^7X«?:||fe. 
[0 0 2 5] 

ItfcfrMUft* 5 mm^ofiLT, ?MSl6 0mm, J|£ $ 3 0 mm{C*UX b £. 

^, ^^^i:t 1 1 5 otr^m i^nst>j2t®i!i^ 

a 

[0 0 2 6] 
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ffiZft^tctZZ, Na, Li, K©r;i/*U^M7Clg«S©il!6ff*«l 0 p p b 
, Mg&tfC a©r^/*U±»^M7C*«ft©l»tf-* c 5 p p bJ^T, ^-©tf&Fe 
, Cu, Ni, Ti, C r ©£«7C*M©*Mf# 5 p p bJKTTffeofe. 
[0 0 2 7] 

i©5H^9^fiJtS#*»&, 116 0mm, f$3 0mmffi5$jf7XRl$: 
4i«'JtHU *<Do%2,m* 2 O^ffi (£%#f 1) > 4 O^CJE , 
6 0^ff (mmms) ©WEE7K*#IMC©*5tCA*U 4 0 0°CT*3jra;M0T 

[0 0 2 8] 
(Jfc*« 1 ) 

[0 0 2 9] 
(**«4) 

o Z(DX- bfoZH e#H&lCT, 1 5 0 0TCX10TODiltlB^7^b 
IT, itS7 0mm, 3 0 0mmO^5^7^^>i«y Mi)2. 5 kg 

r-r hM^icsg«LT, s^iiiffH^tct i 8 o ox:izmmhxw.mi i 

0 mm, mZ4 Omm05H^7X^5:#fe 0 
[0 0 3 0] 

Ufc^HSP^S: 5 mmdofilt, *M£l6 0mm, 3 0 mmtCiDXLfe 

ffe, «aft&*ftiPi:ti i 5orT20«p|Biff«fft, lBfwafey 2ic©u^ 

. i(D55l^7^fi!iaft^e), ilg6 0 mm, f $ 3 0 mmfflSM7XRl& 
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3«PJffiU falffi*4 0^j±<Z)^JE7KS#H^©^CAtl, 4 0 0'CT*3M 

[0 0 3 1 ] 
(ifcti 2 ) 

1 5 O'CfCT 2 O&m&W^ 1 ^ra^feU 2 0°C T? 6 0 CC^^L 

[0 0 3 2] 

(J:b^M3) 

„ i©^-h#^ilOM% He9 0M%©i^#ffl^tCT> 8 0 
0°CT*2 0TODibWM5:fiofet, H e #H^T' 1 5 0 01CX10W 
tiUmLXmmX^^tVX, Sl7 0mm, S$ 3 0 0mm©lB^M7^^ 
>=f>yh#tj2. 5 kg5:Mlfc 0 # e> tl&l^^tf^ X > =f >y h ^MMM 

i ~z tmmn^mmMmzx lis mzmmt* ft -it=.%i. winomm, ^ 

$10 Omm®^77^ hMfttCggg LT, M^ilM^H^tCT 18 0 0 
•CfCMUtilil 7 Omm, J|t£ 4 0 m m(Dtf3£X =y &#£o 
[0 0 3 3] 

mfr*. 5 mm^o^liJLT, Ml 6 Omra, f $ 3 OmmCillXLtt, f£M 

#£*»ncT 1 1 5 o°cx*2 omm&ft%k. lmm^t-v z-c&m&xe o o 

Htf^J&Mflsfr'b, tt#6 0mm, 3 0 mmCD^iS^X RMZW U ffi b 

, 4 O^J±(Z)«j±^#ffl^<75ilEFJCAtl, 4 0 0 °C 3 ii^II^ b TtK^ 5: K- 

[0 0 3 4] 

Ub«*M4) 
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#2 002 — 223673 
ffltm?'*mm.?£m{b±lzMmLf£tft>mMLTW.'&7 0 mm, SS 3 0 0 mm 

ftH 7 0 mm, 15 100 mm0^77^f hSmiCggg LT, S^tiii 
ffl^LPlZT 1 8 0 OriC^n^LTiaSl 7 0 mm, J|$40 mnKDOT^Xl 

[0 0 3 5] 

5 mmt5o^ff!lbT, ^Sl6 0mm, JfC£ 3 0 mmfC^DX b /&Mfls 
Sr^^lCT 1 1 5 0°CT*2 omm&&%.. 1 B#f!9S£:U 2 °CO)m&T* 6 0 0 'C 

#^XfMft;fr<b, 116 0mm, m% 3 Omm05^5^BS^tJEl}U 
4 0^i±©^J±7K^#ffl^©'F{CAtl, 4 0 0TC-e3SrMLT*I?: K-fcT 

[0 0 3 6] 
[0 0 3 7] 



1 0 
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oh mmm. 






sagas 


245nm 


mmm 1 


30ppm 


4X10 ,8 mole/cm 3 


8ppm 


940°C 


99.9% 


mmm 2 


30ppm 


8X10 18 mole/cm 3 


8ppm 


940°C 


99.9% 


mmm 3 


30ppm 


1.2X10 19 mole/cm 3 


8ppm 


940°C 


99.9% 


mmm* 


200ppm 


8X10 18 mole/cm 3 


5ppm 


930c 


99.9% 


tmmi 


30ppm 


4X10 17 mole/cm 3 


8ppm 


940'C 


99.9% 


tm®}2 


200ppm 


8X10 18 mole/cm 3 


5ppm 


1010C 


99.9% 


tmm3 


Oppm 


8X10 18 mole/cm 3 


200ppm 


950*0 


98.2% 




600ppm 


1X10 19 mole/cm 3 


80ppm 


910°C 


99.9% 



[0 0 3 8] 

g is— tf-mm&Mkmm&nmmwmzmz \zB? a nuic^t- <fce>ic yag 

&£i£fcl/-if-ft£, F = 3 0 0©MWIM©1/>X1 6tSM7^1J- 

n^f=.m&. ^^^^^rnxmuyxmrniz^^x^B^^^c^^. x 

^Sl^tl-S^, Z.CD^irWr3L% fyl?— A E -fe (acoustic emission sensor 

) 2 0f^Ltl^x^;i/^-lcIib, ffipg#§2 2T'ifi{i§Lfe«l±M#$:^ 

mmxmmv>m%.z%iz>mtf&%:2> 0 S3s#^ *iz$Lct-t ^ v v \mM%k, m 



1 1 
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[0 0 3 9] 

fib, TOJ/cm 2 T*feS 0 
[0 0 4 0] 

m2] 









17.7 




21.9 


i «tt§H3 


18.9 




17.8 


tt««1 


15.5 


tt*HH2 


16.9 


tt«B0O3 


14.0 


ttSi4 


16.6 



[0 0 4 1 ] 

mtfl 7. 7 J/cm 2 g±T'$)'JM^5:^lfe©i:jiifU 

mmmmtfiG. 9 j/c m 2 j^TT-&o£ 0 mutmmmz, 

7T'feS. Ell lC;i*3*lS J:e>lC, Jt«!M4 (OHlilS6 0 0 ppm) T*«, 
(OHlJll3 0ppm) WiiM4 (O HSU 2 0 0 p p m) IZ 

[0 0 4 2] 
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[0 0 4 3] 
[*3] _ 









8.1 




8.8 


mmm3 


8.6 


mmm* 


7.7 




5.8 


W&M2 


6.9 




5.1 


tmrn* 


6.8 



[0 0 4 4] 

^3{c^L£ftK, Hd£Ml~4T'te, ^4^»©#A 0 ;i/^mMtc«fc^Jg^ 
[0 0 4 5] 

&&,mzY ag <d$& zmmwLzmwim.i oHztnoo o^^jiBitu a 

o 

[0 0 4 6] 
[^4] 



tm 






12.2 


Sifi£iSiJ2 


13.0 


mmm3 


12.7 


HASH 4 


11.9 




8.7 


j tfc*H»2 


10.1 


tt«HH3 


8.2 




10.8 
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[0 0 4 7] 

#11. 9 J/cm%±T'$>UMm^^bt©iC^b, Jt«?Ml~4-T? 
It Slgli^lO. 8 J/c m 2 J^T-efeofeo 
[0 0 4 8] 

4) H4]®^(D^^Jca:S«^BI# 
^ICYAG(Di4lI|^ISl OHzt'120 OOA>XilfU 5 

o 

[0 0 4 9] 
[*5] 





rnmrnm 




2.9 




3.7 




3.2 


mmM4 


3.0 




1.6 


tt^<5!l2 


1.6 


tfc«0!)3 


1.5 


tt«HSI4 


2.1 



[0 0 5 0] 

#2. 9 J/cm 2 ^±T*&U&#&MJII£^b£cDlC#U JfcfSflJ 1 ~ 4 T? 
[0 0 5 1 ] 

5) «3W8ltIlt(CJ:«^l«rflS»8«M 

M4. 5 nf$(DY AG U KHzT'l 0, 0 0 
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[0 0 5 2] 

6) ^4^P^{C«j;§^^P^|if^ 

HJfeMl ©^hJrbWJl <Afim&:i:*;i/^-^!£2 J/cm 2 T% 
4 n#©Y AG b-1f-(Z)!M^M?&£:#§liMMtfc5 0 0 H z T* 1 0 , 000, 

o o o rtjix<DmnmMzn-of=.o z<Dffi^mmMi<D&n\$±<mttfm>&)*> 

[0 0 5 3] 

[Mtf)f«&M] 

[Ell] HS6M4 J S:^i:bi£M4©OHSaMtCM-r^YAGS3 

leasm © # a° ;i/ * mm iz £ & mm mmo mm & ^ -r ? ? ? x& z> . 

[0 2] Y A G l/-if-a«KJ»^«S:^'r«tftSlW0T?S>S. 

[??#tf>I&0J!] 

1 0 : Y AG I/— if-, 12, 1 4 : IS^ii?, 1 6 : U>X, 1 8 : t 
2 0 : AEt>t-, 2 2 : Jf|@&, 2 4 : ti/DXH-^, 
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HI® 



OHSSJS«tYAGm3S;iS^<7)amSfil 




12 

10 ' 1 — I — I UJJJJ 1 I LLUJJ 

10 100 . 1000 

OH&jftjgCppm) 



[02] 
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mm] 

mm 

oT, OHiiI^lppmg±3 0 0 ppm«T, ^SftSzK^^iRStf 
2X10 18 #^-/ c m 3 J£A± 2X10 19 #-?/ c m 3 J£*T<Z)^HfC& »J , jft* 2 4 
5 nmCfc#5^i&g0>^i®S?S#9 9. 9%a±T^ot, fro>&*SMS# 8 8 
0 "C J^± 9 9 0 °C gTT'fe S <fc e> fC L 

tmmm m 1 
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i. m^BB 



m m a m m m m 



(0 0 0 1 9 0 1 3 8) 
1990^ 8R 8H 
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